A view of the structure of (I), showing the atomic numbering scheme. All H atoms have been omitted for clarity, and displacement ellipsoids are drawn at the 50% probability level for non-H atoms.
In the title compound, [K(C 4 
Comment
Trisamide complexes of transition metals show a wide range of reactivity, and the synthesis and exploration of this class of compound has been the focus of considerable research in recent years within the inorganic community (Cummins et al., 1988 (Cummins et al., , 1991 Schrock, 1997; Cummins, 1998a) . The majority of these complexes contain hard electronic ligands (Cummins, 1998b) . Recently, complexes with softer non-innocent ligands have been reported (Tanski & Parkin, 2003) .
The electronic properties of the carbazolyl anion should predispose it to non-innocence when acting as a ligand at a transition metal center. Moreover, carbazolyl complexes of transition metals that are '-bound are rare (Lopez et al., 2002) , and most of the known examples (Riley et al., 1998 (Riley et al., , 1999 (Riley et al., , 2001 ) involve groups IV and V. In this paper, brief details of the synthesis and full details of the structure of the ®rst carbazolylzirconium anion, namely mer-trans-tris(carbazolyl)-dichloro(tetrahydrofuran)zirconate as the (tetrahydrofuran)-potassium adduct, (I), are reported. Examination of the Cambridge Structural Database (CSD; Allen & Motherwell, 2002; Bruno et al., 2002) revealed that the ®rst coordination sphere, consisting of three N atoms, one O atom and two Cl atoms, is unique in the structural chemistry of zirconium.
The molecular structure of (I) is shown in Fig. 1 (Allen & Motherwell, 2002; Bruno et al., 2002) , although the ZrÐCl bond in (I) is slightly shorter than the mean of these distances, i.e. 2.514 A Ê [ZrÐCl1 = 2.4276 (7) A Ê and ZrÐCl2 = 2.4914 (6) A Ê ].
There are close interactions between the potassium cation and two of the carbazolyl ligands. One of the carbazolyl ligands is coordinated in a 6 fashion, and the average distance of this interaction is 3.248 (3) A Ê . There is also a 2 interaction with a carbazolyl ligand, in which the average distance is 3.208 (3) A Ê . This type of close interaction between a transition metal anionic complex and the counter-ion is not uncommon. However, the fact that crystallization from tetrahydrofuran (THF) results in a coordination sphere composed not solely of this ether but rather of a mixture of hard and soft bases (Pearson, 1963 (Pearson, , 1969 found. In the Pearson acid±base classi®cation (Pearson, 1963 (Pearson, , 1969 , K + is a hard acid, whereas Ag + is a soft acid; soft bases, such as arene %-electron density, would be assumed to bind more strongly to the soft acid than to the hard acid. Moreover, the Ag + ion is used in chromatographic separations of alkenes and other unsaturated hydrocarbons (Williams & Mander, 2001 ) because of this interaction of Ag + with the unsaturated % density, and several salts of Ag + are soluble in aromatic hydrocarbons, in contrast to the K + congeners. The dearth of structural data on arene±Ag + interactions and the number of arene±K + interactions is therefore surprising. We speculate that the formally charge-separated nature of (I), and possibly the distribution of the negative charge in the carbazolyl portion of the anion, may play a role in ensuring that the observed structure is favorable. Theoretical and experimental studies are in progress to explore this possibility.
Experimental
Treatment of a suspension of ZrCl 4 (2.32 g, 0.01 mol) in Et 2 O, chilled to 195 K, with a freshly prepared concentrated tetrahydrofuran solution of carbazolyl potassium, formed by deprotonation of carbazole (5 g, 0.030 mol) with an excess of potassium hydride (2.4 g, 0.060 mol), resulted in a slow reaction that, on warming to room temperature, afforded a golden-yellow solution. Large leaf-like golden-yellow crystals of (I) grew spontaneously from the unstirred reaction mixture over a period of 3 d from which a block was cut for X-ray analysis. The crystal growth occurred with precipitation of a quantity of bright-yellow powder, which gave identical spectroscopic data to the crystals. The compound has been characterized by oneand two-dimensional 1 H and 13 C NMR spectroscopy at variable temperatures in solution and by CP±MAS 13 C NMR in the solid state. The spectroscopic data fully support the formulation of (I) as 
